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n January 2003, the National Council for Science and the Environment~NCSE! released its Recommendations for Education for a Sustainable and Secure Future~2003!, a document written to "shape the upcoming United Nations Decade of Education for Sustainable Development~2005-2015!." Believing that educational institutions are "uniquely positioned to help solve the challenges of environmental, social, and economic sustainability through innovations in teaching"~p. 5!, the NCSE members urged schools to take the lead in becoming sustainable. Today, six years after the release of this report and four years into the Decade of Education for Sustainable Development, higher education institutions are responding to the call for leadership by starting and/or expanding environmental education programs, integrating sustainability issues throughout the curriculum, adopting sustainable operations, and building green facilities.
There is much to be learned from the colleges and universities that have begun to embark upon the path to sustainability. As more institutions adopt sustainable practices and document the results of their efforts, we are gaining a better understanding of how the sustainable college or university needs to function. Of particular interest to those attempting to implement sustainability initiatives is just how to lead this transformative change process purposefully and successfully in their institutions. The purpose of this research study was to learn about ways of fostering sustainability in colleges and universities by exploring answers to the following questions:
What factors are essential for initiating and leading a successful change effort to foster sustainability in higher education?
What processes guide higher education institutions in efforts to deeply and comprehensively implement sustainable changes?
Existing literature offers several organizational change models that may be relevant to the implementation of sustainability initiatives~Doppelt, 2003; Kotter, 1996!. There is, however, some reluctance among sustainability leaders in higher education to apply an organization development model to their institutional change effort~Kezar, 2001; Marshall, 2007!. Change management models may not be a good fit in the education sector for a number of reasons. Kezar~2001! describes higher education institutions as loosely coupled organizations with a unique culture of collegial, bureaucratic, political, and anarchical systems and values. These multiple power and authority structures create an ambiguous leadership structure, which makes an intentional change process more difficult.
The changes to be made by colleges and universities, which include curriculum as well as operations, are complex. Becoming sustainable involves a change process that reaches across the institution and systemically impacts the core of the organization and every department within it in a multitude of minor and profound ways. Every employee and student within the educational institution will be asked to change behaviors of purchasing, consumption, disposal, and transportation, at the very least. These behavior changes may require the questioning and modification of deeply held value systems about working and living. Sterling~cited in Corcoran and Wals, 2004 ! believes that reorienting higher education in the context of sustainability depends on "widespread and deep learning within the higher education community" and proposes a "systems-based model of learning" as a tool for "thinking about the difficulty and possibility of such deep change"~p. 49!.
The concept of social change further complicates the issues of sustainability. Instructional disciplines within higher education inform and are also informed by the practices of the world outside the institution. At what point does the university become responsible for changing the world and just how is that social change to be effected? Scott and Gough~cited in Corcoran and Wals, 2004 ! suggest that social change cannot be "managed" as a "top down" initiative. Rather, the process of becoming sustainable calls for the engagement of all the impacted community members in social learning and the mutual development and implementation of solutions.
Given the sweeping and systemwide changes required of the higher education institutions that choose to become sustainable, these organizations appear to be embarking upon a transformational change process. Distinguishing transformation from other kinds of change, Eckel, Hill, and Green~1998! provide a definition of transformative change that seems very relevant:
Transformation~1! alters the culture of the institution by changing underlying assumptions and overt institutional behaviors, processes, and structures;~2! is deep and pervasive, affecting the whole institution;~3! is intentional; and~4! occurs over time.~p. 5! Clearly, deep, systemwide transformation of this magnitude is not a quick fix; it is a challenging and evolutionary process that requires skilled leadership, supportive internal and external conditions, involved constituents, critical resources, especially time and money, and a well-coordinated communication process. The factors of successful change efforts in higher education have generated much interest and been the subject of a number of research studies in the recent past~Brodie, 2007; Calder and Clugston, 2003; Eckel et al., 1999; Marshall, 2007; Shriberg, 2002 !. Factors identified in the literature as being related to successful transformative change processes in higher education are listed in Table 1 .
Research Methodology

Research Design
The focus of this study was on the relationships among leadership strategies used to initiate, manage, and support sustainability initiatives in colleges and universities, the role and participation of constituents in the change process, characteristics of the institutions, and evidence of change itself. A sequential mixed-methods approach was used to study the factors and processes of this change effort. The design began with a descriptive/correlational phase followed by a qualitative phase. Data about the leadership of sustainability efforts, the strategies used to initiate and manage this change process, and the progress made on the sustainability initiatives were gathered from questionnaires administered in April 2008 to individuals in 86 colleges and universities in the United States~US! that have implemented sustainability initiatives. Follow-up interviews with 20 individuals at ten institutions who were instrumental in initiating and guiding the change processes at their institutions contributed to the data. Table 2 summarizes the factors included in the questionnaire items.
The quantitative data analysis included measures of central tendency and variability such as means, variances, and ranges, which were calculated, plotted, and graphed in the SPSS~Statistical Package for the Social Sciences! system. These scores provided information about the characteristics of the institutions responding to the questionnaire and details regarding the sustainability initiatives and the implementation process. Performing correlation and regression analyses of the change results and a variety of institutional and strategic factors assisted in the identification of relationships between the change experiences of these colleges and universities and potential theories and models of change in higher education. Using the degree of progress made on sustainability initiatives as the dependent variable, regression equations were calculated for significantly related characteristics and factors as independent variables. The information that emerged from the quantitative analysis was used to identify the institutions selected to participate in the follow-up interviews and also suggested themes to explore during the interviews.
The purpose of the qualitative phase of the study was to gain an understanding of the sustainability change process from the participants' perspective, especially in light of the factors that appeared to be related to their change efforts. Interview questions focused on the experiences of these institutions as they sought to implement sustainability initiatives and provided detailed descriptions of their process, approach, and experiences. The interviews were transcribed, coded and analyzed for content and themes~Strauss and Corbin, 1998!, and then integrated with the quantitative data for the final analysis.
Participant Selection
Participants were recruited from approximately 330 higher education institutions within the United States interested in or engaged in the implementation of sustainability initiatives. The institutional participants came from the membership list of the Association for Advancement of Sustainability in Higher Education~AASHE!, a member organization of colleges and universities working to advance sustainability in higher education. Of the 330 institutions invited to complete the questionnaire, 86 responded.
The ten institutions to be interviewed were selected after the questionnaire data had been collected and analyzed. In determining which colleges and universities were to be interviewed, the questionnaire responses were summarized and sorted by a variety of filters to identify exemplary characteristics, such as sustainability initiatives completed, leadership characteristics, support or resistance factors, and change-process supports. Colleges and universities that reported very high or very low levels in at least three of these characteristics were selected as interviewees. The ten interviewees represented a well-dispersed range of college and university characteristics such as institution size, type, and location. The first interviewee at each institution was the contact person listed on AASHE's membership list. Once the first interview was conducted, a snowball selection process was then used to identify one or two other individuals at each institution to be interviewed.
Results and Discussion
Based on the themes identified in the literature, specific research questions were developed that informed the design of the research study and research instruments and will also provide a structure for the discussion of the findings of this research study. Institutions selected to participate in the research study were AASHE members. These institutions shared at least two common characteristics: they were working on becoming sustainable and had chosen to belong to an association of colleges and universities that support organizations for this purpose. Questionnaire responders came from a variety of colleges and universities, including a wide range of institution sizes, as measured by the number of students and the number of employees, every Carnegie classification, both privately and publicly funded institutions, those located in urban, suburban, rural, and multiple community settings, and institutions from around the country. There were no significant correlations between the characteristics of these respondent institutions and progress made on the sustainability initiatives.
Question 2: How Did These Institutions Initiate the Change Process?
The development of a sustainability plan emerged as an important theme to those leading the sustainability initiative. This theme is supported in the literature, as well Eckel et al., 1999!. The colleges and universities responding to the questionnaire were at varying stages of progress on their written plans. Less than half~48%! had completed a written plan. Results of the correlation analysis and the regression analysis suggest a significant relationship between the completion of a written plan and the progress made on the sustainability initiatives. The importance of a written plan was also emphasized in the interviews. All of the interviewees that had achieved a high level of progress had completed a written plan.
The quality of the written plans was also correlated with the progress achieved on the sustainability initiatives. Highquality plans had a number of characteristics. The plans were written documents formally adopted by the college/ university and communicated to the entire campus. These plans identified the roles and responsibilities of participants, included goals, tasks, and a time line, and provided a measurement or feedback process to assess goal completion. Questionnaire items were designed to determine what sustainability goals the respondents were working on and how much progress they had made on those goals. Goals were organized within seven different areas: sustainability curricula; student engagement in sustainability initiatives; sustainability research; sustainable campus operations; sustainable energy; sustainable transportation; and the investment of endowment and/or foundation monies in sustainable investment funds. The evaluation of progress on the sustainability initiative included a measure of the number of goals the institution was making progress on, as well as the degree of progress, from "no progress" to "goal completed," the institution had achieved on each goal.
The data suggest that colleges and universities are working on a wide range of sustainability initiatives and are making progress on these initiatives. Progress on each goal area is summarized in Table 3 .
• Student engagement goals. The mean progress rating for this goal area was 3.4 on a scale of 0-5. Nearly 35% of the questionnaire respondents indicated that they had achieved their student engagement goals, the highest completion rating of all the goal areas.
• Operations goals. The mean progress rating for this goal area was 3.2. Of the respondents, 93% reported that they had made progress on their goals in this area, whereas • Curricula goals. The mean progress rating for this goal area was 2.6. Nearly 20% reported that they had achieved their goals in this area. On the other hand, more than 15% indicated that curricula goals were not included in their sustainability initiatives, and another 12% said they had made no progress on their goals.
• Energy goals. The mean progress rating for this goal area was 2.5. However, the completion rate of 7% for this goal area was one of the lowest of all the goal areas. Energy was not a goal area for 11% of the respondents, and 18% indicated that they had made no progress on their goals in this area.
• Research goals. The mean progress rating for this goal area was 2.4. This was the only goal area in which all respondents indicated they had goals. Although 42% reported no progress on their research goals, nearly 14% said they had completed their goals in this area.
• Transportation goals. This goal area had one of the lowest mean progress scores: 2.3. More than 23% said they had not made any progress on their goals, and 12% said they had not included goals from this area in their initiatives. Despite this, 9% reported that they had completed their transportation goals.
• Investment goals. This goal area had the lowest mean progress score: 0.8. Of the respondents, 59% indicated that they did not have goals in this area, and another 18% said they had made no progress on their investment goals.
Comments gathered from the questionnaire and the interviews provided insights into the diverse range of goals being explored and implemented, confirming that colleges and universities are working on a wide variety of unique, creative projects for exploring sustainability issues and technologies. From sustainability degrees, classes, and programs to improved lighting systems and composting to the generation of carbon-free, alternative energy, higher education is proving itself to be a source of sustainable solutions.
Question 4: Who Was Involved in the Change Effort and How Did These Constituents Work Together?
As reported in the questionnaire responses, sustainability initiatives at the 86 colleges and universities participating in this study were started by nearly every constituent group imaginable. Faculty members, both full-time and parttime, were catalysts for the change process in more than half of the institutions. Students led the sustainability effort at 35% of the colleges and universities, followed by presidents and then facilities and operations administrators. Often, a group of different constituents came together and supported one another in getting the initiative started.
It did not appear to matter which constituent group started the initiative. There were no significant correlations between the initiators of the sustainability effort and the degree of progress made on the initiatives. This is consistent with the findings of Barlett and Chase~2004!. What appeared to be more significant to the success of this initiative was who became involved in the effort as it evolved and matured. Again, this is supported in the literaturẽ Doppelt, 2003; Eckel et al., 1999; Kotter, 1996 !. Interviewees mentioned the importance of building a broad base of support that included facilities personnel, faculty, students, and top administrators~preferably, the college/university president!.
Participants in this study reported differing roles and levels of engagement of the constituents involved with their sustainability initiative. Faculty, presidents, and students were most often identified as initiators and supporters of the effort. Facilities and operations personnel ranked high as supporters. Finance administrators were also included in the list of supporters by more than half of the questionnaire respondents. The formation of "deep, wide and powerful sustainability teams"~Doppelt, 2003! is a critical stage in building the broad base of support and engagement needed by this pervasive initiative. To accomplish the systemwide transformative change process required by sustainability, the initiative needed to be endorsed by key administrative leaders at the institution and perceived as benefiting many programs and departments~see Calder and Clugston, cited in Corcoran and Wals, 2004!.
Few institutions reported a significant number of resisters. Many questionnaire respondents explained that they were facing indifference more than resistance. However, when resisters were identified, finance administrators were the group most often selected, followed by students, faculty, and facilities personnel, respectively. Although the existence of resisters did not have a significant measurable relationship to progress made on the initiatives, as described in the interviews, their impact could profoundly limit the success of the initiative. Several of the interviewees described difficult situations they had to cope with as they attempted to work with resisters. A change effort that depends on the motivation and passion of the change agents can be derailed by resisters with powerful positions in high levels of the institution. The current leadership structure of the sustainability initiatives varied at the different colleges and universities. More than half of the respondents had established an office of sustainability, whereas the initiative was still being managed by an informal group at almost 20% of the institutions. Of the respondents, 98% had groups of individuals serving on a sustainability council, committee, or task force. These groups ranged in size from 2 to 20, with nearly 40% of the respondents reporting that their groups had 11-20 group members.
While neither the correlation nor the regression analyses identified significant relationships between the group size or structure and progress on the initiatives, the importance of this theme to the study participants was emphasized in the interviews. Several of the colleges and universities on the threshold of institutionalizing their sustainability initiatives were strategizing ways to move their leadership groups from informal collections of interested colleagues to formally recognized councils or committees with decisionmaking authority in their institutions. Moreover, a number of interviewees were developing budget proposals that would allow them to hire a sustainability coordinator or director. An emerging theme among the interviewees was the conclusion that their institution needed a sustainability council~or committee! and a sustainability director~or coordinator!. The role of the council, which consisted of representatives from departments across the institution, was to build engagement, foster collaboration, and provide leadership. The sustainability director's role was to manage the sustainability projects. The research design included a series of correlation analyses and a regression analysis for the purpose of identifying potential relationships between the progress the institutions had made on their sustainability initiatives and a variety of institutional characteristics, leadership qualities, and change strategies.
Correlation analyses
Results of the correlation analyses identified relationships between high levels of progress on sustainability goals and a range of change strategies and leadership characteristics. Table 4 summarizes the most significant factors related to successful sustainability initiatives of the colleges and universities participating in this research study.
The factors identified as being significantly related to high levels of progress on sustainability initiatives include a written sustainability plan, a skilled leadership group, a large and broad base of supporters, and a strong system of institutional supports. This list of factors, as a whole, is consistent with the factors of successful change efforts in higher education identified by Eckel et al.~1999! and by Calder and Clugston~cited in Corcoran and Wals, 2004 !. See Table 1 .!
The institutions participating in the interviews provided poignant examples of the conditions and situations that lead to failure. Without a well-thought-out plan, energy is diffused and resources do not get allocated to the sustainability initiative. A leadership group that is not inclusive of constituents from across the college limits engagement and opportunities for collaboration, resulting in an initiative that gets stuck at the department level. An unsupported sustainability initiative has a short shelf life. Some success may be achieved but without funding, buy-in from top administrators, and communication support, the volunteers who invest their time and energy to champion the initiative are apt to burn out.
Regression analysis
A regression analysis was performed using SPSS to determine the extent to which the dependent variableprogress on the sustainability initiatives-was explained by institutional characteristics, institutional change strategies, and leadership approaches. Variables that were potentially related to the dependent variable were identified through a review of correlations and relevant ANOVA~analysis of variance! runs. The independent variables selected for inclusion in the regression analysis were total support system, total plan quality, collaboration with departments, frequency of communication, Carnegie classification, and two barriers, the lack of time and the lack of money. An initial regression analysis was run that included all seven of these variables. Two of these variables-frequency of communication and Carnegie classification-were not statistically significant in the regression model. The final regression model included five independent variables that were statistically significant. As shown in Table 5 , the combined factors resulting in a correlation coefficient~R 2 ! of 0.547 include total support system, total plan quality, collaboration with departments, lack of time, and lack of money. Approximately 55% of the variance in measured progress on sustainability initiatives of the participating campuses was explained by the combination of these variables. Table 6 lists the coefficients of the factors included in the SPSS regression model. As can be seen from the table, all variables had a significance level of less than 0.05.
Of the variables identified as barriers-lack of time and lack of money-one of them, lack of money, had a negative relationship with the dependent variable. In other words, higher ratings of the lack of money as a barrier were related to lower ratings of progress on initiatives.
Question 6: What Barriers Were Encountered? Were These Barriers Overcome, and If So, How?
The research study participants were given opportunities in both the questionnaire and in the interview to discuss the barriers to sustainability initiatives they were dealing with. In the questionnaire, respondents were provided with the following list of barriers and were asked to rate each on a scale from 1 to 5, where 1 is "not a barrier at all" and 5 is "a significant barrier":
• Questionnaire respondents identified the lack of financial resources as the most significant barrier, closely followed by the lack of time. These two barriers were confirmed in the interviews and also showed up as predicting factors in the regression analysis. As explained earlier, the lack of money had a negative relationship to progress on the initiatives. High ratings of the lack of money as a barrier were related to low ratings of progress on the initiatives. However, high ratings of the lack of time as a barrier were actually related to high ratings of progress on the initiatives.
Overcoming these barriers requires specific and strategic supports from the institutions. When asked which strategies worked best for their institutions, questionnaire respondents most often chose "support from the college/university president." Their other top choices were governmental mandates and grants. Strategies for overcoming barriers that were significantly correlated with progress on sustainability initiatives represent a broader range of strategies:
• Support from the college/university president • Professional development opportunities • On-campus training programs • Awareness-raising events and campaigns
Interviewees offered some practical advice for overcoming barriers. Being focused and strategic when selecting initiatives in the beginning is important. As one facilities director pointed out, "Pick an effort that can be sustained; an effort that will change behavior." His opinion is shared by a college president who has found "it doesn't take that much to make a difference. Little things add up."
Several of the interviewees emphasized the need to work with others. As a faculty member explained, "It all comes down to people, so get to know each other and build relationships." A sustainability director offered suggestions for dealing with those who are not eager to become engaged in the initiatives: "If people are resistant, you need to have patience and persistence. Listen to their issues. Keep bringing the subject up. You need to present information in several different ways until you wear them down."
Limitations and Future Directions
In this research design, respondents were asked to evaluate the progress they had made on the sustainability goals of their own institutions by using a questionnaire designed specifically for this research study. Although the AASHE staff provided assistance in the development of the questions used to assess the progress achieved on the sustainability initiatives, this self-evaluation process was subjective and may have resulted in biased responses. System~STARS!, which is a self-reporting assessment framework used by colleges and universities to measure progress on sustainability initiatives. One of the purposes of STARS is to establish a common standard of measurement for sustainability in higher education. It is anticipated that the rating system will support objective, comprehensive, and comparable assessment of institutional progress on sustainability initiatives. Future research studies may be Identify sustainability as a priority in president's statement of institutional direction. Have the president take an active role in modeling and promoting sustainable behavior.
Institutionalize the sustainability initiative. Make sustainability visible in the institution's mission and policy implementation. Establish an office of sustainability. Hire a full-time sustainability coordinator or director who understands both the operational side of campus sustainability as well as the institution as a teaching tool for research and student learning. Strengthen the governance structure by creating a sustainability advisory and/or oversight committee. Empower the sustainability committee with the authority to make decisions and the power to enforce them. Use centralized controls, e.g., stipulating products and energy-conservation steps.
Develop, formally adopt, and implement a sustainability plan.
Go through a campuswide process of writing the plan. Set specific goals with measurement and feedback processes. Issue mandates to meet the goals.
Allocate resources necessary to achieve the plan. Provide financial support to sustainability projects. Secure grants and other sources of funding.
Create an annual budget for the program. Make investments transparent and responsible. Provide additional staff resources to support the work of the initiatives. Offer guidance and support to staff participating in projects. Provide additional support in the form of external consulting, professional development, and training, as needed.
Foster greater and more active participation of the faculty in promoting sustainable efforts.
Expand the sustainability initiative into the curriculum. Provide incentives for faculty members to adapt their courses, or develop new courses, addressing sustainability issues. Provide release time for faculty to conduct peer-to-peer education on sustainability curriculum development.
Build a strong student commitment. Develop programs to better inform and organize students. Include student voice in planning and decision making. Learn how to bring in students from different backgrounds and with different interests.
Engage more people; try to get everyone to be part of a continuing effort.
Establish a goal of greater campus awareness about the initiative from every demographic, including students, faculty, administrators, and staff. Support a coordinated communication effort by using a variety of communications media. Enhance our commitment by sharing the findings of our efforts with the public. Continue to educate and raise awareness both at the campus level and in the community. Communicate successes more clearly to the entire community.
Stay the course
Maintain the forward movement and the enthusiasm into the future. Pick up the pace! enhanced by using the STARS system results as the dependent variable.
Conclusion
The concluding note to this research study shares the lessons learned by the participants as they have reflected upon and sought ways of improving their own practices as sustainability change agents. The questionnaire closed with an open-response question asking the respondents to identify what their institutions could do better in their efforts to foster sustainability. Most of the respondents provided comments. By combining all their suggestions, a comprehensive collection of best practices emerged. Table 7 summarizes the list of recommended strategies and suggests methods for implementing the strategies.
This comprehensive list of lessons learned offered up by the questionnaire respondents eloquently summarizes the key themes that were addressed in this study and provides valuable words of advice to those who seek to foster sustainability initiatives at their own institutions of higher education.
